Laonice species from South and Central America are reviewed based on museum collections and new material collected in southern Brazil. An identification key is provided to 10 species including three previously described species, L. antarcticae Hartman, 1953 , L. weddellia Hartman, 1978, L. branchiata Nonato, Bolívar & Lana, 1986, and three species represented by poor material, insufficient for final taxonomic diagnosis. Four new species, L. petersenae sp. nov., L. aperata sp. nov., L. parvabranchiata sp. nov., and L. pinnulata sp. nov. are described and illustrated. Earlier records of L. cirrata (M. Sars, 1851) from South America are not confirmed. The loss of neuropodial sabre chaetae and hooks until a certain size in terms of numbers of adult chaetigers is here used for the first time as a specific character with Laonice species.
Introduction
Laonice Malmgren, 1867 has never been defined in terms of phylogenetic relationships but appears to be an unambiguous monophyletic group of spionid polychaetes comprising 24 described species. Although well distinguished from other spionids, Laonice species are often difficult to identify when adults are encountered in benthic samples or larvae are caught in the plankton. Adult characters traditionally used for diagnostic purposes, such as shape of the prostomium and peristomium, length of the caruncle, arrangement of sabre chaetae, hooks, branchiae, lateral pouches, and number of pygidial cirri, vary a great deal among conspecific individuals of the same size (see Söderström 1920; Sikorski et al. 1988; Orrhage & Sundberg 1990; Sikorski 1999 Sikorski , 2003a and, in addition, often change in the course of individual ontogenesis. This variability complicates the definition of individual species because there are few data on postlarval and juvenile morphology and on variability of adult morphology.
Very few Laonice species have been distinguished based on the presence of unique morphological features, such as appendages on branchiae or segments, while others are usually distinguished based on a combination of morphometric characteristics, such as caruncle length, arrangement of chaetae, branchiae, and lateral pouches. Variability in diagnostic characters resulted in the first described Laonice species, L. cirrata (M. Sars, 1851) , originally collected in northern Norway, to be reported from all over the world in shallow to abyssal depths. A closer look at the morphology of specimens throughout the reported range of the species led Sikorski (2002) to suggest diving using SCUBA equipment. Samples were sieved in the field and polychaetes were removed from the residue under a stereomicroscope in the laboratory at the Centro de Estudos do Mar, Universidade Federal do Paraná, Pontal do Sul, Paraná, and Centro de Biologia Marinha, Universidade de São Paulo, São Sebastião, São Paulo. Adult worms were relaxed in isotonic magnesium chloride and examined alive with light microscopes.
Some material was collected earlier in the state of São Paulo, Brazil, by the BIOTA/FAPESP research program, The Virtual Institute of Biodiversity (http://www.biota.org.br); on the outer continental shelf and slope (60-808 m depth) of SE Brazil off the states of Rio de Janeiro south to Rio Grande do Sul by the REVIZEE Score Sul -Bentos Programme (Amaral et al. 2003; Amaral & Rossi-Wongtschowski 2004) ; and on the slope off the state of Rio de Janeiro by the Campos Basin Deep Sea Environmental Project (OCEANPROF) coordinated by CENPES/PETROBRAS. Laonice material deposited at the Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil (UFRJ), Swedish Museum of Natural History (Naturhistoriska Riksmuseet), Stockholm, Sweden (SMNH), and United States National Museum of Natural History, Smithsonian Institution, Washington, D.C., USA (USNM) was also examined.
Data on the length of the caruncle, arrangement of branchiae and excretory nephridia, number of pygidial cirri, and the first occurrence of lateral pouches, sabre chaetae, and hooded hooks were collected for statistical analysis. The first occurrence of paired structures, such as lateral pouches, sabre chaetae, and hooks, as well as the last branchiae and nephridia, was not always on the same chaetiger on both sides. Therefore, the anterior positions of pouches, sabre chaetae, and hooks were recorded as the first chaetigers bearing these structures on at least one side. The posterior positions of branchiae and nephridia were recorded as the last chaetigers bearing these structures on at least one side. Statements such as "lateral interneuropodial pouches starting from chaetiger 3" mean that the first pouch (or pair of pouches) is present between neuropodia of chaetigers 3 and 4.
Photos were taken on a Nomarski interference contrast microscope (Zeiss Axioskop 2) equipped with a digital camera (Nikon Coolpix 4500). Drawings were made using a camera lucida. After examination, worms were fixed in a 10% formalin solution, rinsed in fresh water, and transferred to 70% ethanol.
The examined material was deposited at the Centro de Estudos do Mar, Universidade Federal do Paraná, Brazil (MCEM); Museu de Zoologia, Universidade de São Paulo, São Paulo, Brazil (MZUSP); Museu de Zoologia da Universidade Estadual de Campinas, Campinas, São Paulo, Brazil (ZUEC POL); Museu Nacional, Rio de Janeiro, Brazil (MNRJ); Senckenberg Museum, Frankfurtam-Main, Germany (SMF); and the Institute of Marine Biology, Vladivostok, Russia (IMBV). Information about samples is given below along with the description of species. The numbers of specimens in a sample is given in parentheses after the museum abbreviation and registration number.
Results

Spionidae Grube, 1850
Laonice Malmgren, 1867 Type species: Nerine cirrata M. Sars, 1851 . By Malmgren 1867 Laonice Malmgren, 1867 : 200. Söderström 1920 Foster 1971: 69; Blake & Kudenov 1978: 204-205; Maciolek 2000: 533-536; Sikorski 2003a : 317. Spionides Webster & Benedict, 1887 : 735. Fide Söderström 1920 : 227. Aricideopsis Johnson, 1901 : 413. Fide Hartman 1959a Diagnosis. Up to 140 mm long and 5 mm wide for 160 chaetigers. Prostomium anteriorly rounded (frontolateral parts extended and resembling short horns in L. japonica Moore, 1907 and L. parvabranchiata sp. nov., see below) , well separated to entirely fused with anterior part of peristomium. Peristomium small, forming low dorsolateral wings in some species. Two pairs of red eyes usually present. Occipital antenna usually present (absent in L. brevicristata Pillai, 1961 and L. dayianum Sikorski, 1997) . Nuchal organs as U-shaped ciliary bands on sides of caruncle extending over a series of anterior segments. Segment 1 with capillaries and postchaetal lamellae in both rami. Hooks only in neuropodia (except L. sarsi having hooks in both rami), accompanied by alternating capillaries and inferior sabre chaetae throughout. Hooks generally tridentate (bi-and multidentate hooks occasionally present), with two upper teeth situated side by side above main fang, with only outer hood and slightly curved shaft without constriction. Branchiae from segment 2 on certain number of anterior segments. Dorsal crests present on postbranchiate segments in some species. Lateral pouches present between successive neuropodia (except L. asaccata Sigvaldadóttir & Desbruyères, 2003 and Laonice aperata sp. nov., see below). Pygidium with one pair of ventral cirri and variable number of dorsal cirri.
Laonice species from South and Central America: 1. Laonice antarcticae Hartman, 1953 2. Laonice weddellia Hartman, 1978 3. Laonice branchiata Nonato, Bolívar & Lana, 1986 4 * The loss of neuropodial sabre chaetae and hooks until a certain size in terms of numbers of adult chaetigers is here used for the first time as a specific character with Laonice species. Both types of chaetae first appear in late larvae from about chaetigers 9-10, probably in all Laonice species. As growth proceeds, these chaetae are lost from anterior neuropodia and their anteriormost position is shifted posteriorly until the final adult species-specific range is attained. The most posterior chaetigers (usually in the largest individual) for the start of sabre chaetae or hooks are specific characteristics and are used in the above identification key. Use of these characteristics depends on whether the largest individuals of the species were studied, thus, an ambiguity always remains. The situation is also complicated in that adults of different species may have different growth rates and may ultimately reach different maximal sizes; thus, the comparisons between size-related characteristics are not always adequate. Fortunately, each species demonstrates a different range of size-related characteristics that can be used to differentiate them. The same observations also refer to the arrangement of lateral interneuropodial pouches and numbers of branchiae and pygidial cirri. The anterior position of lateral pouches is fixed and not size-related in some species, while in others it is variable, when the pouches are reduced on anterior segments and their anterior position is shifted posteriorly with growth. The numbers of both branchiae and pygidial cirri increase with age until a certain species-specific limit is attained. This means that a wide range of individuals, including large mature worms, should be examined for proper identification. Identification of small worms is usually ambiguous, unless they demonstrate unique morphological features. ** Uncertain characters are preceded by question marks in parentheses. The uncertainty arises from poor knowledge of variability of species.
Laonice antarcticae Hartman, 1953
Laonice cirrata antarcticae Hartman, 1953: 40-41 .
Laonice antarcticae : Hartman 1965: 147-148; Blake 1983: 219-221, fig. 8; Maciolek 2000: 538. Material. Remarks. Laonice antarcticae was originally described by Hartman (1953) based on material collected by the Swedish Antarctic Expedition 1901-1903 onboard the research vessel Antarctic. Two individuals were collected at the first benthic station taken off the coast of Rio Grande do Sul, southern Brazil ( Fig. 1 ; incorrectly reported by Hartman 1953 as off the coast of Uruguay) and named after the vessel, although no more specimens were found during the Expedition. The species name is misleading because it implies an Antarctic distribution, although the species was indeed later reported from Antarctica (Hartman 1978; Knox & Cameron 1998; Cantone et al. 2000; Cantone & Di Pietro 2001) .
Maciolek (2000) reported L. antarcticae as widely distributed in the Western Atlantic, from off eastern North America (40°N) south to Surinam, Brazil, Argentina, and Antarctic and subantarctic seas, occurring at 27-3697 m. Such a wide distribution appears suspicious because the morphology of the species is poorly known and neither ontogenetic nor individual variability has been described. Our examination of specimens from Argentina (USNM 67531-67533), South Georgia (USNM 69391) and South Sandwich Islands (USNM 69392), all referred by Blake (1983) to L. antarcticae, revealed significant differences between this material and the types of the species in the length of caruncle, branchiae, and arrangement of chaetae in neuropodia. Reports of a wide distribution of the species also seem suspicious because no individuals entirely matching the diagnosis of L. antarcticae were identified in numerous benthic samples collected by the REVIZEE and CENPES/ PETROBRAS Programs on the continental shelf and slope of Brazil, off the states of Rio de Janeiro south to Rio Grande do Sul (Radashevsky & Paiva unpublished) . This may be due either to an incorrect diagnosis of the species based on poor material, or to the presence of more than one species in deep water along the Americas. It is plausible that the diagnostic characters of L. antarcticae adopted here such as length of the caruncle, arrangement of branchiae, sabre chaetae, hooks, and lateral pouches may be more variable than now believed and the species may really be widely distributed in deep water along the coast of Americas. In this case, at least some individuals referred here to Laonice sp. B (see below) might really belong to L. antarcticae. Additional material, preferably from the type locality, is needed to understand the morphological variability of L. antarcticae and unambiguously separate this species from closely related species.
Distribution. Western Atlantic; Antarctic and subantarctic seas.
Laonice weddellia Hartman, 1978
Laonice weddellia Hartman, 1978 : 161-163, fig. 16. Blake 1983 Hartmann-Schröder & Rosenfeldt 1988: 57; Gambi et al. 1997: 202; Gambi & Mariani 1999: 237; Bremec et al. 2000: 194; Hilbig 2001: 541. Material. Antarctica, Weddell Sea, R/V Glacier, Sta. Lateral pouches from chaetigers 6-11. Pygidium with up to eight cirri.
Habitat. Laonice weddellia was identified in samples collected in Brazil on silty sand bottom at 195-722 m depth. Blake (1983) reported the species from depth of 44-3111 m.
Remarks. Laonice weddellia was originally described by Hartman (1978) from the Weddell Sea and redescribed by Blake (1983) based on extensive material from off southern South America and Antarctic seas. Blake (1983) reported that the species has an elongated narrow prostomium, three pairs of eyes, nuchal organs extending over 20 chaetigers, and lateral pouches starting from chaetigers 8-11.
Specimens from Brazil examined in the present study appear similar to the type material but differ slightly from Blake's (1983) description of L. weddellia in having the prostomium anteriorly straight to slightly wide, lateral pouches beginning from more anterior chaetigers in some individuals (between chaetigers 6-11 instead of 8-11), and in the dentition of the hooded hooks. Blake (1983: 222) reported that the bidentate and tridentate hooks have a "main fang surmounted by 1-2 apical teeth; when present, second apical tooth located in tandem with first." We found that one of the small upper teeth is often broken, giving the hook a bidentate appearance, and suggesting that hooks are typically tridentate, with two upper teeth situated side by side above the main fang, in the same manner as in most of other Laonice species.
Records from northern Brazil of this Antarctic-subantarctic species appear unusual and should be verified with additional material. At this point, we interpret differences observed between the Brazilian specimens and the type material as variability of the same species rather than the presence of two different species. Numerous (up to 100) short yellowish capillaries arranged in 4-5 rows in anterior parapodia are a characteristic feature of this species.
Distribution. Antarctica and adjacent seas; Strait of Magellan; Falkland Islands; South Orkney Islands; South Shetland Islands; southern Brazil. Adult morphology. Up to 90 mm long and 3.0 mm wide for 160 chaetigers. Pigmentation absent in life; light grayish-violet pigment present in noto-and neuropodial postchaetal lamellae from chaetigers 7-10 to 20-40 and occasionally on ventral side of these chaetigers in formaldehydepreserved specimens.
FIGURE 2. Laonice branchiata adult and gamete morphology. A, chaetiger 9, left half in frontal view, showing auricular lobe (lo) with blood capillaries on frontal basal part of branchia (br), notochaetae (noch), neurochaetae (nech), a tuft of long dorsal superior capillaries (sup), an inferior tuft of neurochaetae (inf), small notopodial (nopr) and neuropodial (nepr) prechaetal lamellae, larger notopodial (nopo) and neuropodial (nepo) postchaetal lamellae, lateral interneuropodial pouch (lp), nototroch (no), inner (in) and outer (ou) branchial ciliation, branchial blood loop (bl) and numerous circular capillaries (ca). B, spermatozoon, showing small subspherical acrosome (ac), spherical nucleus (nu), spherical mitochondria (mi), and flagellum (fl). C, intraovarian oocyte artificially released into sea water, showing large germinal vesicle (gv) with nucleolus (nc), thick envelope (en) with honeycombed external surface and large vesicles (ve) arranged in two parallel circles. A-C, MZUSP 111.
Prostomium anteriorly entire, wide and rounded, well separated from peristomium. Peristomium with moderate dorsolateral wings on lateral sides of prostomium. Occipital antenna distinct, fingerlike on caruncle at level of chaetiger 1. Two pairs of red eyes usually present in small and middlesized individuals, comprising one pair of small lateral eyes and one pair of very large median eyes situated posteriorly; only one pair of large median eyes usually prominent in large individuals. Caruncle low, extending to end of chaetiger 12, shorter in small individuals (Fig. 3A) ; large individuals with shallow median furrow all along length of caruncle. Nuchal organs U-shaped ciliary bands on either side of caruncle. Palps as long as 15-35 chaetigers, with deep frontal longitudinal groove lined with fine cilia and bordered by undulating edges.
Chaetiger 1 with well-developed capillary chaetae and postchaetal lamellae in both rami. Notopodia with only capillaries. Low prechaetal lamellae in noto-and neuropodia on anterior chaetigers. Postchaetal lamellae large, flat, ear-shaped on branchiate chaetigers ( Fig. 2A) , greatly reduced on posterior abranchiate chaetigers. Low dorsal crests joining notopodial postchaetal lamellae in large individuals on 10-13 postbranchiate chaetigers, from chaetigers 45-48 to chaetigers 56-60. Lateral interneuropodial pouches from chaetiger 10 in smallest 40-chaetiger individual, from chaetiger 4 in larger individuals (Fig. 3A) , arranged through end of body.
Sabre chaetae in neuropodia from chaetigers 9-38, from more anterior chaetigers in small individuals ( Fig. 3B ), 1-2 in a tuft, 3-4 times longer than hooks, with weak granulations along shaft.
Hooks in neuropodia from chaetigers 14-46, from more anterior chaetigers in small individuals ( Fig. 3B ), up to 15 in a series, accompanied by up to five alternating capillaries and 1-2 inferior sabre chaetae throughout. Hooks tridentate, with two small upper teeth situated side by side above main fang. Alternating capillaries thin, with narrow limbation, 2-3 times longer than hooks.
Branchiae from chaetiger 2 to chaetiger 46, fewer in small individuals (Fig. 3A) . Branchiae small anteriorly, gradually reaching full size on chaetigers 10-15, and decreasing again on posterior chaetigers, situated on basal part of notopodia, free from notopodial postchaetal lamellae, slightly flattened, with surfaces oriented perpendicular to body axis. Smallest, 40-chaetiger individual with branchiae very short on chaetiger 2, much longer from chaetiger 3. Fine longitudinal ciliation present along inner and outer edges of branchiae. Single auricular lobes with capillary blood vessels present on frontal surface of basal part of branchiae; lobes small on anterior branchiae, gradually increasing in size and fully developed from chaetigers 5-10. Afferent and efferent blood vessels of branchiae forming a loop and interconnected by numerous circular capillaries giving branchiae annulate appearance ( Fig. 2A) .
Nototrochs and intersegmental ciliation present in immature individuals, females, and males. Nototrochs from chaetiger 2, each composed of one row of small cells with short cilia. Nototrochs on anterior chaetigers interrupted by caruncle, on branchiate post-caruncle chaetigers extending from tip of one branchia to tip of opposite member; on posterior abranchiate chaetigers nototrochs extending onto inner edge of notopodial postchaetal lamellae; present on crest-bearing chaetigers on upper edges of crests. Short bands of intersegmental longitudinal cilia present on dorsolateral edges of chaetigers between notopodia, beginning from between chaetigers 2 and 3. Single transverse rows of cilia on anterior edge of branchiate chaetigers beginning from chaetiger 4.
Pygidium with one pair of ventral cirri and up to five pairs of dorsal cirri arranged in two vertical rows on sides of terminal anus. Dorsal cirri fewer in small individuals, thinner, and 3-4 times longer than ventral cirri.
Main dorsal blood vessel bifurcated at level of median eyes, giving rise to circumesophageal vessels. Palpal blood vessels arising from circumesophageal vessels, close to bifurcation point of main dorsal vessel. Main dorsal vessel giving rise to segmental vessels in chaetiger 2 to chaetigers 6-10 and transforming into intestinal sinus after chaetiger 10; no segmental vessels observed in chaetiger 1. Circumesophageal vessels joined ventrally in chaetiger 2 to form main ventral blood vessel extending length of body. Blood red, homogenous, without elements. Blood flow provided by sinuous constrictions of intestine.
Excretory metanephridia large, dark green, from chaetiger 4 to chaetigers 12-41, occupying all anterior sterile chaetigers (apart from chaetigers 1-3), fewer in small individuals (Fig. 3F) . FIGURE 3. Laonice branchiata adult morphology. A, relationships between caruncle length (in chaetiger numbers) and total number of chaetigers in worm (empty circles), anterior position of lateral interneuropodial pouches (referring to number of the chaetiger in front of the first pouch) and total number of chaetigers in worm (filled circles), and distribution of branchiae (referring to number of the last branchiate chaetiger) and total number of chaetigers in worm (empty triangles). B, relationships between anterior position of sabre chaetae (referring to number of the first sabre-bearing chaetiger) and total number of chaetigers in worm (filled circles), and anterior position of hooks (referring to number of the first hook-bearing chaetiger) and total number of chaetigers in worm (empty circles). C, relationships between caruncle length (in chaetiger numbers) and distribution of branchiae (referring to number of the last branchiate chaetiger) in worm (empty circles). D, relationships between anterior position of sabre chaetae and distribution of branchiae in worm (filled circles), and anterior position of hooks and distribution of branchiae in worm (empty circles). E, relationships between anterior position of fertile segments (referring to number of the first chaetiger with gametes) and total number of chaetigers in worm (filled circles), and posterior position of fertile segments (referring to number of the last chaetiger with gametes) and total number of chaetigers in worm (empty circles). F, relationships between distribution of excretory metanephridia (referring to number of the last chaetiger bearing nephridiopores) and total number of chaetigers in worm (empty circles), and anterior position of fertile segments (referring to number of the first chaetiger with gametes) and total number of chaetigers in worm (filled circles).
Habitat. Laonice branchiata inhabits temporary burrows in sandy to silty sand bottoms at 5-39 m depth. Population density of the species reaches 100 individuals/m 2 . In Paranaguá Bay, it cooccurs with L. petersenae sp. nov. (see below).
Reproduction. Laonice branchiata is gonochoristic. Of ten mature individuals examined, six were females and four were males. No external morphological differences were found between females and males. Both sexes reached a maximal size of 160 chaetigers. Gametes developed from chaetigers 37-42 to 90-137.
Spermatids were joined in tetrads. Spermatozoa were short-headed, with a small subspherical acrosome, a spherical nucleus 3.5±0.5 mµ in diameter, four spherical mitochondria, and a flagellum 71±2 µm long (Fig. 2B) .
The largest 160-chaetiger female had 50-80 oocytes in each of 96 fertile segments (chaetigers 42-137, comprising 60% of total number of chaetigers), and about 7000 oocytes in total. The oocytes were in paired clusters, and the ovaries situated laterally in fertile segments. Each ovary was covered by a thin envelope, thus oogenesis was synchronous and probably entirely intraovarian, with oocytes entering the coelomic cavity shortly before spawning. Coelomic oocytes were flattened, of irregular shape, with a soft envelope. When artificially released from the body, oocytes gradually rounded up and acquired an oval to egg-like shape, measuring 190-200 × 250-270 µm (Fig. 2C) . Individual oocytes had a germinal vesicle about 75 µm in diameter, a nucleolus about 25 µm in diameter, and an envelope about 20 µm thick with a honeycombed external surface and two rows of large encircling vesicles. Vesicles appeared as invaginations of the envelope into the ooplasm, with the embedded part about 34 µm in diameter and an external opening about 18 µm in diameter. The two parallel rows of encircling vesicles were oriented perpendicular to the long axis of the oocyte. About eight vesicles were present in one encircling row and ten vesicles were present in the other row. Gravid females and large individuals without gametes were found in September 2001; we assume that spawning occurred at that time.
Remarks. Laonice branchiata was originally described by Nonato et al. (1986) based on material collected from the SE coast of Brazil, off Rio de Janeiro south to Paraná. Hooded hooks were reported as bidentate in the original description of the species. The type material of L. branchiata was reexamined and the hooks were found to be tridentate.
Material reported by Bolívar & Lana (1987) as L. cirrata and deposited at MCEM was reexamined. One of the samples, MCEM 40, was reidentified as L. branchiata while the others were reidentified as L. petersenae sp. nov. and L. aperata sp. nov. (see below).
Laonice branchiata has been considered as unique among related species in having vascularized auricular lobes on the frontal surface of the basal part of the branchiae. However, similar lobes were found in specimens which may be another Laonice species (see Laonice sp. C below). The lobes probably serve to increase the respiratory surface of branchiae.
Distribution. Southern Brazil from Rio de Janeiro south to Santa Catarina. Adult morphology. Up to 52 mm long and 2 mm wide for 120 chaetigers. Holotype complete male 42 mm long and 1.4 mm wide for 111 chaetigers. Pigmentation absent. Prostomium anteriorly rounded, entire, in small individuals weakly separated from peristomium, in large individuals anteriorly fused with peristomium, with anterior part of head appearing as a complete semicircle (Fig. 5A) . Peristomium with moderate dorsolateral wings on sides of prostomium. Two pairs of red eyes usually present, comprising one pair of small anterior (lateral) eyes, and one pair of very large posterior (median) eyes. Anterior (lateral) eyes deeply embedded into prostomium and difficult to observe in large individuals, usually entirely obscured or reduced in individuals with more than 100 chaetigers. Distinct finger-like occipital antenna arising posterior to median eyes. Caruncle low, extending to middle of chaetiger 26 (to middle of chaetiger 25 in holotype), shorter in small individuals (Fig. 6A) ; shallow median furrow present along length of caruncle in large individuals. Nuchal organs U-shaped ciliary bands on either side of caruncle. Palps as long as 10-15 chaetigers, with deep longitudinal frontal groove lined with fine cilia and with undulating edges along sides; short compound non-motile cilia arising from palp surface bordering frontal groove and sparsely scattered on lateral and abfrontal surfaces on distal end of palps. Chaetiger 1 with well-developed capillary chaetae and postchaetal lamellae in both rami. Notopodia with only capillaries. Low prechaetal lamellae present in noto-and neuropodia on anterior chaetigers after chaetiger 1. Postchaetal lamellae large, leaf-like on branchiate chaetigers (Fig. 5A) , greatly reduced on posterior abranchiate chaetigers. Dorsal crests absent. Lateral neuropodial pouches from chaetigers 3-17 (chaetiger 5 in holotype) through end of body (Fig. 4) . Anterior position of pouches weakly correlated with body size (Fig. 6A ) and number of branchiae (Fig. 6C) .
Sabre chaetae in neuropodia from chaetigers 13-30 (from chaetiger 20 in holotype), from more anterior chaetigers in small individuals (Fig. 6B ), 1-2 in a tuft, 2-4 times longer than hooks, with weak granulations along shaft (Fig. 5E) .
Hooks in neuropodia from chaetigers 16-36 (from chaetiger 32 in holotype), from more anterior chaetigers in small individuals (Fig. 6B) , up to ten in a series, accompanied by up to eight alternating capillaries, and 1-2 inferior sabre chaetae throughout. Hooks tridentate, with two small upper teeth situated side by side above main fang (Fig. 5D) . Alternating capillaries thin, with narrow limbation (Fig. 5C ), 1.5-2 times longer than hooks, situated in upper part of row.
Branchiae from chaetiger 3 in juveniles with fewer than 60 chaetigers, from chaetiger 2 in larger individuals, up to 34 pairs (on chaetigers 2-32 in holotype), fewer in small individuals (Fig. 6A) . Branchiae full-sized (2-2.5 times longer than notopodial lamellae) from chaetigers 4-6 and decrease in length on posterior branchiate chaetigers, on chaetiger 2 equal to or slightly longer than notopodial postchaetal lamellae (Fig. 5A) . Branchiae situated on basal part of notopodia, free from notopodial postchaetal lamellae, slightly flattened, with surfaces oriented perpendicular to body axis, without additional appendages. Fine longitudinal ciliation present along inner and outer edges. Afferent and efferent blood vessels of branchia forming loop and interconnected by numerous circular capillaries giving branchiae annulate appearance.
Nototrochs and intersegmental ciliation present in immature individuals, females and males. Nototrochs from chaetiger 2, each composed of one row of small cells with short cilia. Nototrochs on anterior chaetigers interrupted by caruncle, on branchiate post-caruncle chaetigers extending from tip of one branchia to tip of the other; on posterior abranchiate chaetigers extending onto inner edge of notopodial postchaetal lamellae. Short bands of intersegmental longitudinal cilia present on dorsolateral edges of chaetigers between notopodia, from between chaetigers 2 and 3. Single transverse rows of cilia present on anterior edge of branchiate chaetigers beginning from chaetiger 4 (Fig. 5A) . Pygidium with one pair of short ventral cirri and up to four pairs (three pairs in holotype) of dorsal cirri arranged in two vertical rows on sides of terminal anus (Fig. 5B) . Dorsal cirri thinner and up to two times longer than ventral cirri, fewer in small individuals.
Main dorsal blood vessel bifurcated at level of median eyes, giving rise to circumesophageal vessels. Paired palpal blood vessels arising from circumesophageal vessels, close to bifurcation point of main dorsal vessel. Main dorsal vessel giving rise to segmental vessels in chaetiger 2 to about chaetiger 10 and transforming into intestinal sinus after chaetiger 10; no segmental vessels observed in chaetiger 1. Circumesophageal vessels joined ventrally in chaetiger 2 to form main ventral blood vessel extending length of body. Blood red, homogenous, without elements. Blood flow provided by sinuous constrictions of intestine.
Excretory metanephridial organs large, dark green, from chaetiger 4 (Fig. 4) to chaetiger 29 (chaetigers 4-26 in holotype), fewer in small individuals. Number of nephridia increasing with age, thus occupying all anterior sterile chaetigers, apart from chaetigers 1-3 (Fig. 6F) . Gonoducts in fertile segments short and transparent, hardly discernable in mature individuals, with inner funnel not evident, opening to exterior on lateral sides of chaetigers, in upper part of genital pouch; genital papillae lacking.
Regeneration. Two individuals, with 92 and 107 chaetigers, had 9 and 15 anterior chaetigers, respectively, that were distinctly smaller and more transparent than succeeding chaetigers. These chaetigers probably resulted from regeneration of the anterior end. The beginning of sabre chaetae and hooks, and arrangement of the branchiae and nephridia suggest that the number of regenerated chaetigers was equal to the number of lost chaetigers.
Habitat. Laonice petersenae sp. nov. inhabits temporary burrows in sandy to silty sand bottom at 0.5-32 m. Population density of the species reaches 100 individuals/m 2 . In Paranaguá Bay, it cooccurs with L. branchiata.
Reproduction. Laonice petersenae sp. nov. is gonochoristic. Of 18 examined mature individuals, 13 were females and five were males. No external morphological differences were found between females and males. Both sexes reached a maximal size of 120 chaetigers. Gametes developed from chaetigers 27-29 to 70-96 (chaetigers 27-93 in male holotype).
Spermatids were joined in tetrads. Spermatozoa were short-headed, with small subspherical acrosome, spherical nucleus 3.5±0.5 mµ in diameter, four spherical mitochondria, and flagellum 65±5 µm long (Fig. 5F ).
Largest 120-chaetiger female had 50-80 oocytes in each of 69 fertile segments (chaetigers 28-96, comprising 60% of total number of chaetigers), and about 4000 oocytes in total. The oocytes were in paired clusters, ovaries situated laterally in fertile segments. Each ovary was covered by thin envelop, thus oogenesis was synchronous and probably entirely intraovarian, with oocytes entering coelomic cavity shortly before spawning. Coelomic oocytes were flattened, of irregular shape, with soft envelope. When artificially released from the body, oocytes gradually rounded up and acquired oval to egg-like shape, measuring about 200 × 250 µm (Fig. 5G) . Individual oocytes had envelope about 12 µm thick with a honeycombed external surface and two rows of large encircling vesicles. Vesicles appeared as invaginations of the envelope into the ooplasm, with embedded part about 30 µm in diameter and external opening about 15 µm in diameter. The two parallel rows of encircling vesicles were oriented perpendicular to the long axis of the oocyte. Nine to 16 vesicles were present in one encircling row and 16-21 vesicles were present in the other row.
Remarks. Adults of L. petersenae sp. nov. exhibit great ontogenetic and individual variability and have no unique morphological characters to readily distinguish them from related species. Laonice petersenae sp. nov. is similar to L. cirrata in the fusion of the anterior edge of the prostomium and peristomium, caruncle length, variable anterior position of lateral pouches, and absence of dorsal crests on segments. Adult morphological characters of the two species are compared in Table 2 , including three characters introduced by Sikorski (2003a) , such as difference between caruncle length and start of sabre chaetae (Ca-SS), start of hooks and sabre chaetae (HH-SS), and posterior position of branchiae and anterior position of sabre chaetae (Br-SS). The variation of all three characters in L. petersenae sp. nov. falls within the range of the variation of these characters in L. cirrata, which can be interpreted as due to a greater size range of examined individuals of the latter species. FIGURE 6. Laonice petersenae sp. nov. adult morphology. A, relationships between caruncle length (in chaetiger numbers) and total number of chaetigers in worm (empty circles), anterior position of lateral interneuropodial pouches (referring to number of the chaetiger in front of the first pouch) and total number of chaetigers in worm (filled circles), and distribution of branchiae (referring to number of the last branchiate chaetiger) and total number of chaetigers in worm (empty triangles). B, relationships between anterior position of sabre chaetae (referring to number of the first sabre-bearing chaetiger) and total number of chaetigers in worm (filled circles), and anterior position of hooks (referring to number of the first hook-bearing chaetiger) and total number of chaetigers in worm (empty circles). C, relationships between caruncle length (in chaetiger numbers) and distribution of branchiae (referring to number of the last branchiate chaetiger) in worm (empty circles), and anterior position of lateral interneuropodial pouches and distribution of branchiae (filled circles). D, relationships between anterior position of sabre chaetae and distribution of branchiae in worm (filled circles), and anterior position of hooks and distribution of branchiae in worm (empty circles). E, relationships between anterior position of fertile segments (referring to number of the first chaetiger with gametes) and total number of chaetigers in worm (filled circles), and posterior position of fertile segments (referring to number of the last chaetiger with gametes) and total number of chaetigers in worm (empty circles). F, relationships between distribution of excretory metanephridia (referring to number of the last chaetiger bearing nephridiopores) and total number of chaetigers in worm (empty circles), and anterior position of fertile segments (referring to number of the first chaetiger with gametes) and total number of chaetigers in worm (filled circles).
Material reported by Bolívar & Lana (1987) as L. cirrata and deposited at MCEM was reexamined. One of the samples, MCEM 48, was reidentified as L. petersenae sp. nov. while the others were reidentified as L. branchiata (see above) and L. aperata sp. nov. (see below).
Etymology. The species is named for Mary E. Petersen, marine biologist, polychaetologist, colleague, and friend for whom we both express our great sincere respect.
Distribution. Brazil: from Bahia south to Paraná.
Laonice aperata sp. nov. Adult morphology. All specimens anterior fragments, largest about 33 mm long and 1.5 mm wide for 74 chaetigers. Pigmentation absent. Prostomium anteriorly entire, rounded, wide and fused with peristomium. One pair of small anterior eyes and one pair of very large posterior red eyes usually present in small individuals; large worms with anterior eyes deeply embedded in prostomium, reduced or even absent, thus only one pair of large posterior eyes usually visible; indistinct crescent-shaped spots of red pigment present anterior to eyes in some large individuals. Low caruncle extending to middle of chaetiger 16, shorter in small individuals. Nuchal organs as Ushaped ciliary bands on sides of caruncle. Finger-like occipital antenna present. Palps missing.
Figure 7A-E
Chaetiger 1 with short capillaries and small postchaetal lamellae in both rami. Capillaries in anterior chaetigers not exceeding in number those in succeeding chaetigers, arranged in two vertical rows and superior and inferior tufts in noto-and neuropodia, respectively. Prechaetal lamellae weakly developed to lacking on branchiate chaetigers. Notopodial postchaetal lamellae on branchiate chaetigers wide, thin and flattened, not enveloping chaetal fascicles; lamellae on chaetigers 2-7 with subtriangular distal part, those from chaetiger 8 onwards with rounded distal part. Dorsal crests absent. Lateral interneuropodial pouches absent in all specimens.
Sabre chaetae in neuropodia from chaetigers 21-31, up to four in a tuft, with fine granulation on distal end of shaft (Fig. 7E) . Hooks in neuropodia from chaetigers 23-40, up to ten in a series, accompanied by 3-5 slender alternating capillaries and inferior sabre chaetae throughout. Hooks tridentate, with two small upper teeth situated side by side above main fang (Fig. 7A-B) . Alternating capillaries with narrow limbation, equal to slightly longer than hooks (Fig. 7C) .
Branchiae on chaetigers 2-36, up to 35 pairs, flattened, with surfaces oriented perpendicular to body axis, with ciliation along inner and outer edges. Branchiae on chaetigers 2 and 3 shorter than notopodial postchaetal lamellae in small individuals, but slightly longer than lamellae in large individuals; branchiae on succeeding chaetigers up to two times longer than postchaetal lamellae. Pygidium missing.
Habitat. Laonice aperata sp. nov. adults were found in samples collected on sandy to silty sand bottoms at 33-225 m. Population density of the species was less than 50 individuals/m 2 . Remarks. Laonice aperata sp. nov. is unique among South American Laonice species in the absence of lateral interneuropodial pouches in adults. Such pouches start on anterior branchiate chaetigers and are arranged through end of body in the majority of Laonice species, or are at least present on a series of anterior chaetigers in some species. In L. aperata sp. nov. lateral pouches were absent in the largest 74-chaetiger anterior fragment examined and no vestiges of lateral pouches were observed in other specimens. It is very plausible that pouches are completely absent in adults of this species. The only other Laonice species in which adults have no lateral pouches is L. asaccata, described by Sigvaldadóttir & Desbruyères (2003) from a hydrothermal vent on the Mid-Atlantic Ridge, close to the Azores Triple Junction. The two species differ in that L. asaccata has a prostomium separated from the peristomium, caruncle extending to end of chaetiger 4, sabre chaetae in neuropodia from chaetigers 20-23, hooks in neuropodia from chaetigers 30-32, and up to 30 pairs of branchiae, whereas L. aperata sp. nov. has the prostomium anteriorly fused with the peristomium, caruncle extending to middle of chaetiger 16, sabre chaetae in neuropodia from chaetigers 21-31, hooks in neuropodia from chaetigers 23-40, and up to 35 pairs of branchiae.
Material reported by Bolívar & Lana (1987) as L. cirrata and deposited at MCEM was reexamined. The samples MCEM 39, 41-43 were reidentified as L. aperata sp. nov. while the others were reidentified as L. branchiata and L. petersenae sp. nov. (see above).
Etymology. The species name is a compound word formed from a, lack of, and the feminine for Latin pēra, pouch. It refers to one of the characteristic features of adults, i.e., absence of lateral pouches between successive neuropodia.
Distribution. Southern Brazil.
Laonice parvabranchiata sp. nov. Figure 7F- Fig.  7G ). Nuchal organs as U-shaped ciliary bands on sides of caruncle. Short cirriform occipital antenna present on caruncle (Fig. 7G) . Palps missing.
Chaetiger 1 with short capillaries and postchaetal lamellae in both rami; postchaetal lamellae shorter than on succeeding chaetigers. Both noto-and neuropodial capillaries in anterior chaetigers not exceeding in number those in succeeding chaetigers, typically arranged in two vertical rows and superior and inferior tufts in noto-and neuropodia respectively. Prechaetal lamellae well developed in anterior chaetigers, better developed in notopodia than in neuropodia. Notopodial postchaetal lamellae thin, elongated, with subtriangular distal end from chaetiger 2 to chaetigers 5-7, flattened and rounded on succeeding branchiate chaetigers, reduced on postbranchiate chaetigers; lamellae not enveloping chaetal fascicles, without dark glandular cells. Dorsal crests absent. Lateral interneuropodial pouches from chaetigers 14-16 to end of fragments. Fine bands of intersegmental transverse ciliation situated along anterior edge of chaetigers and appearing similar to nototrochs.
Sabre chaetae in neuropodia from chaetigers 27-29, 1-3 in a tuft, with fine granulation on shaft and narrow limbation on distal part (Fig. 7F) . Hooks in neuropodia absent in all fragments.
Branchiae from chaetiger 2 to chaetiger 35, up to 34 pairs, very short on first chaetigers, shorter than notopodial postchaetal lamellae until chaetigers 4-5; almost twice as long as postchaetal lamellae on middle branchiate chaetigers, then diminishing again. Branchiae situated on base of notopodia, free from postchaetal lamellae, slightly flattened, with surfaces oriented perpendicular to body axis, without appendages, with dense ciliation on inner and outer edges. Pygidium unknown.
Habitat. Laonice parvabranchiata sp. nov. adults were found in samples collected on sandy bottoms at 206-322 m. Population density of the species was about 100 individuals/m 2 . Remarks. Laonice parvabranchiata sp. nov. is unique among South American Laonice species in having short frontolateral horns on the prostomium. The species is similar to L. nuchala originally described from California by Blake (1996) in having the prostomium anteriorly broadened and well separated from the peristomium, the peristomium with dorsolateral wings, branchiae thin and short on the anterior chaetigers, and similar length of the caruncle. The two species differ in that L. nuchala has numerous capillaries arranged in at least five rows, with fascicles appearing dense and bushy in anterior chaetigers, hooks in neuropodia starting anterior to chaetiger 25, and lateral pouches beginning from chaetigers 7-9, while in L. parvabranchiata sp. nov. capillaries in anterior chaetigers are not more numerous than those on the following chaetigers, hooded hooks appear in neuropodia posterior to chaetiger 42, and lateral pouches occur from chaetigers 14-16.
Laonice parvabranchiata sp. nov. is similar to L. blakei, originally described from the Norwegian and Greenland seas, N Atlantic, by Sikorski & Jirkov (in Sikorski et al. 1988) . It differs from the latter species in the more posterior start of the lateral pouches, from chaetigers 14-16 in L. parvabranchiata sp. nov. and chaetiger 3 in L. blakei. In addition, lateral pouches in L. blakei continue only through chaetigers 7-17, whereas in L. parvabranchiata sp. nov. they apparently continue through the end of body (i.e., to the end of the largest fragment examined), as in the majority of Laonice species.
Laonice parvabranchiata sp. nov. is similar to L. japonica originally described from Japan by Moore (1907) in having a prostomium that is wide anteriorly with frontolateral parts extended and resembling short horns. It differs from the latter species in having a more posterior start of the lateral pouches, from chaetigers 14-16 in contrast to chaetiger 4 as in L. japonica. Etymology. The species name is a compound word formed from the feminine for Latin parvus, small, and branchiatus, branchiate. It refers to one of the characteristic features of adults, i.e., presence of small branchiae on anterior chaetigers.
Distribution. Southern Brazil: from São Paulo south to Santa Catarina.
Laonice pinnulata sp. nov. Figure 8A Laonice antarctica [sic.]: Vargas et al. 1985: 337; Maurer et al. 1988: 48 Adult morphology. Two anterior fragments with about 30 chaetigers each; holotype larger and in better condition, about 4 mm long and 0.7 mm wide. Body pigmentation absent. Prostomium anteriorly entire, wide and rounded, fused with peristomium on anterolateral sides. Peristomium with low dorsolateral wings on sides of prostomium. Two pairs of red eyes arranged in trapezoid, comprising one pair of small anterior eyes and one pair of large posterior eyes. Caruncle low, extending to end of chaetiger 7 in holotype, not distinct in paratype. Nuchal organs as U-shaped ciliary bands on either side of caruncle. Palps and occipital antenna missing.
Chaetiger 1 with well-developed capillary chaetae, postchaetal lamellae in both rami. Prechaetal lamellae not developed. Notopodial postchaetal lamellae on branchiate chaetigers thin, leaf-like with narrowed upper part. Neuropodial postchaetal lamellae rounded. Dorsal crests absent on segments. Lateral interneuropodial pouches from chaetiger 3 in both specimens.
Sabre chaetae in neuropodia from chaetiger 16 in holotype and from chaetiger 17 in paratype, 1-2 in a tuft, with fine granulation on distal part of shaft. Hooks in neuropodia from chaetiger 22 (paratype) or chaetiger 24 (holotype), up to 5 in a series, accompanied by 2-4 slender alternating capillaries and inferior sabre chaetae throughout. Hooks tridentate, with two small upper teeth situated side by side above main fang. Alternating capillaries about two times longer than hooks.
Branchiae from chaetiger 2 to end of each fragment. First pair of branchiae 3-4 times shorter than notopodial lamellae; branchiae on chaetiger 3 slightly shorter than notopodial lamellae; succeeding branchiae up to 1.5 times longer than notopodial lamellae. Branchiae situated on base of notopodia, free from notopodial postchaetal lamellae, slightly flattened, with surfaces oriented perpendicular to body axis, with fine ciliation on inner and outer edges. Afferent and efferent arms of branchial blood loop interconnected with circular capillaries giving branchiae annulate appearance. Up to seven pinnules forming characteristic pectinate structure on basis of each branchia from chaetiger 6 posteriorly (Fig. 8A) . Branchial blood capillaries forming a loop in each pinnule. Pygidium missing.
Habitat. Laonice pinnulata sp. nov. adults were found in samples collected on muddy sand bottom at 22 and 30 m depth. Population density of the species was about 50 individuals/m 2 . Remarks. Laonice pinnulata sp. nov. is unique among Laonice species in having up to seven pinnules forming a pectinate structure on the bases of the branchiae from chaetiger 6 (Maciolek 2000: table 1). It is also one of only four described species having the anterior edge of the prostomium fused with the peristomium (Sikorski 2003a) . Similar shorter appendages are present on the distal end of branchiae in L. papillibranchiae, which was described from Hawaii by Ward (1981) .
The two species differ in that L. papillibranchiae has the prostomium anteriorly incised, lateral pouches from chaetiger 12, sabre chaetae in neuropodia from chaetigers 9-12, hooks in neuropodia from chaetigers 16-19, and dorsal crests from chaetiger 17, whereas L. pinnulata sp. nov. has the prostomium anteriorly entire, lateral pouches from chaetiger 3, sabre chaetae in neuropodia from chaetigers 16-17, hooks beginning in neuropodia from chaetigers 22-24, and dorsal crests not earlier than chaetiger 30, if present at all. The type material of L. pinnulata sp. nov. was reported earlier as L. antarcticae by Vargas et al. (1985) and Maurer et al. (1988) , and then as L. bassensis Blake & Kudenov, 1978 by Dean (1996 , 2004 . Indeed, L. pinnulata sp. nov. is similar to L. bassensis described from Victoria, Australia, in the length of the nuchal organs and arrangement of the hooks in the neuropodia. The two species differ, however, in that L. bassensis has the prostomium anteriorly incised, branchiae smooth, without appendages, lateral pouches beginning invariably from chaetiger 2, and sabre chaetae in neuropodia from chaetigers 9-10, whereas L. pinnulata sp. nov. has the prostomium anteriorly entire, branchiae with pinnules, lateral pouches beginning from chaetiger 3, and sabre chaetae in neuropodia from chaetigers 16-17.
Etymology. The species name refers to one of the characteristic features of adults, i.e., the presence of pinnules on the bases of the branchiae.
Distribution. Pacific coast of Costa Rica. Remarks. This single specimen from off southwestern Chile was questionably identified as Laonice cirrata by Hartman (1967) . Blake (1983) noted that this specimen (incorrectly cited as USNM 56381) resembles L. hermaphroditica Blake & Kudenov, 1978 from Queensland, Australia, in having lateral pouches from chaetiger 1, and the caruncle prolonged over about 50 chaetigers. The Chilean specimen, however, appears different from L. hermaphroditica in having small and robust lateral pouches instead of large and delicate ones. It might represent a new species, but better material is needed for a final determination.
Distribution. Chile. Adult morphology. All specimens anterior fragments of small and large individuals; largest fragment about 11 mm long and 2.5 mm wide for about 30 chaetigers; largest, almost complete specimen without pygidium 15 mm long and 1.2 mm wide for 71 chaetigers. Pigmentation absent. Prostomium bell-shaped, anteriorly wide, with frontal margin concave to incised, almost blunt in some individuals, separated from peristomium (Fig. 8B) . Peristomium forming low dorsolateral wings on sides of prostomium. One pair of small red eyes usually embedded in prostomium; eyes absent in some individuals. Caruncle extending to end of chaetiger 15, shorter in small individuals. Prominent occipital antenna present on caruncle. Nuchal organs U-shaped ciliated bands on sides of caruncle. Palps with frontal longitudinal groove lined with fine cilia.
Chaetiger 1 with capillaries and postchaetal lamellae in both rami. Notopodial postchaetal lamellae on branchiate chaetigers with pointed distal tip. Dorsal crests absent. Lateral interneuropodial pouches from chaetigers 3-9 throughout body.
Sabre chaetae in neuropodia from chaetigers 6-20, 1-3 in a tuft, alimbate, with fine granulation on distal end. Hooks in neuropodia from chaetigers 15-32, up to 15 in a series, accompanied by 3-15 alternating capillaries and inferior sabre chaetae throughout. Hooks tridentate, with two small upper teeth situated side by side above main fang (Fig. 8D) . Branchiae on chaetigers 2-21, up to 20 pairs, fewer in small individuals, slightly shorter on chaetiger 2 than on chaetiger 3, flattened, with surfaces oriented perpendicular to body axis, with ciliation on inner and outer edges, free from notopodial lamellae. Branchiae equal to slightly longer than notopodial postchaetal lamellae on branchiate chaetigers (Fig. 8C) .
Intersegmental transverse ciliation present on anterior edge of branchiate chaetigers. Pygidium missing.
Habitat. Polychaetes referred to here as Laonice sp. B were found at depths of 698-1939 m.
Remarks. The 22 specimens referred to Laonice sp. B perhaps represent more than one species. The material was too fragmentary and exhibited so much size-related and individual variability in the length of caruncle, arrangement of branchiae, sabre chaetae, hooks, and lateral pouches, that no distinct morphological patterns could be established to distinguish the species unambiguously. It is plausible that the diagnosis of L. antarcticae adopted here is incorrect and that at least some individuals referred to here as Laonice sp. B belong in fact to L. antarcticae (see Remarks on L. antarcticae).
Distribution. Southern Brazil: off Rio de Janeiro. Chaetiger 1 with capillary chaetae and postchaetal lamellae in both rami. Prechaetal lamellae well developed on branchiate chaetigers. Notopodial postchaetal lamellae of chaetiger 1 2-3 times shorter than those of chaetiger 2. Notopodial postchaetal lamellae from chaetiger 2 to chaetigers 5-7 with pointed to triangular distal tips; lamellae on succeeding chaetigers with rounded distal tips. Notopodial postchaetal lamellae large, foliose on branchiate chaetigers, gradually becoming reduced on postbranchiate chaetigers. Low dorsal crests joining notopodia on chaetigers 46-53. Lateral pouches between successive neuropodia and also between noto-and neuropodia from chaetiger 3 onwards in all specimens.
Sabre chaetae in neuropodia from chaetiger 35. Hooks in neuropodia from chaetiger 42; hooks tridentate, with two small upper teeth situated side by side above main fang.
Branchiae on chaetigers 2-42, small in the beginning, full-sized from chaetigers 10-15, almost same length as notopodial postchaetal lamellae. Branchiae on chaetiger 3 twice as long as those on chaetiger 2. Single auricular lobes present on frontal base of branchiae; lobes small on anterior branchiae, fully developed from chaetigers 5-7. Pygidium unknown.
Remarks. Laonice sp. C is similar to L. branchiata in having auricular lobes on the frontal base of branchiae and dorsal crests on postbranchiate chaetigers. The two species differ however in that adults of L. branchiata have lateral interneuropodial pouches beginning between chaetigers 4 and 5, whereas all four specimens of Laonice sp. C have pouches invariably beginning between chaetigers 3 and 4. These specimens are unique among known Laonice species in having folds resembling additional pouches between noto-and neuropodia and may represent a new species. The material is however too fragmentary to make a final taxonomic decision.
Distribution. Central Brazil: Espírito Santo.
Discussion
Of the ten species reported in the present paper, eight were collected along the coast of Brazil. This is due not only to a greater number of biological surveys conducted in this country but also to the high biodiversity in this part of South America. Recent studies on the outer continental shelf and slope off Brazil revealed that this biodiversity is not limited to the land and shallow water but extends into deep water as well (Lavrado & Ignacio 2006; Lavrado & Viana 2007) . The present paper is not a complete guide for the identification of Laonice species from South and Central America, but only a step towards the revision of this group of spionid polychaetes in this region. The material available for most of the reported species is insufficient to describe the range of specific variability, delineate biological limits, and distinguish these species unambiguously. Even previously reported species such as L. antarcticae and L. weddellia do not seem to be well characterized and delineated. The new species, L. aperata sp. nov., L. parvabranchiata sp. nov., and L. pinnulata sp. nov. are described based on poor material. More material is needed to resolve the taxonomy of the specimens referred to here as Laonice spp. A-C.
A part of the problem of gathering information about Laonice is that the adults have a thin fragile cuticle and become macerated unless properly treated soon after sampling. Another problem is that Laonice adults are soft-sediment dwellers with strong musculature, and even when carefully handled, complete individuals tend to fragment when fixed without relaxation. At the same time, morphometric characteristics such as correlations between length of caruncle, arrangement of chaetae, branchiae, lateral pouches, number of pygidial cirri, and the total number of chaetigers might be used as additional diagnostic characters (Söderström 1920; Orrhage & Sundberg 1990; Sikorski et al. 1988) . To solve the problem of fragmented material, relationships between sizerelated characters and width of the specimens, and arithmetic differences between various numeric characters were suggested as additional diagnostic characteristics (Sikorski 2003a) . It seems, however, that the arithmetic differences are useful to distinguish some pairs of species but not decisive in other pairwise comparisons (see Table 2 ).
A series of linear correlation analyses were carried out with morphometric and morphological variables taken from complete specimens of two species, L. branchiata and L. petersenae sp. nov. Variables included the total number of chaetigers (TCN, treated as independent), the number of the last branchiate chaetiger (BR), caruncle length (Ca), start of the sabre chaetae (SS) and hooks (HH), and the end of nephridia (Figs. 3, 6 ). Most variables, with the exception of the first chaetigers bearing lateral pouches (for both species) and sabre chaeta start and the last chaetiger bearing nephridia (for L. petersenae sp. nov.), are significantly correlated to TNC, as shown by high determination coefficients (Table 1) . For both species, the number of the last branchiate chaetiger is clearly the best predictor of total number of chaetigers, whereas the first chaetigers bearing lateral pouches is a fixed (or almost fixed) feature and does not correlate with the other measures. These correlations are highly informative and useful for identification purposes and population studies, since anterior fragments in samples usually include the first chaetigers that bear branchiae, sabre chaetae or hooks or are overrun by the caruncle. Thus, in morphological and morphometric analyses of fragmented material, TNC can be replaced by BR or other variables without much loss of information. The correlations with TNC and BR treated as independent variables can be used as additional characteristics when no unique morphological feature is found in a species. The anterior position and arrangement of lateral interneuropodial pouches is widely used for diagnoses of Laonice species. Little is known, however, about the modifications of this character in individual ontogenesis. Two major kinds of pouch "behavior" can be distinguished in adult Laonice. In some species, the pouches consistently start between certain neuropodia and retain their position throughout the life of an individual. In others, the pouches are gradually reduced on anterior chaetigers as growth proceeds; thus, their anteriormost position shifts backwards in ontogenesis. In the former group of species, the pouches in adults of all sizes start from one of the seven anterior chaetigers-the specific chaetiger being fixed and species-specific. However, information about the development of pouches in early ontogenesis of these species is not available and we do not know whether the pouches develop directly in the "adult" place or their fixed adult position is acquired at a certain period of ontogenesis. For example, in the 40-chaetiger juvenile of L. branchiata, the smallest specimen examined, pouches started from chaetiger 10, while in larger individuals with more than 88 chaetigers, the pouches invariably started from chaetiger 4. If this is not an aberrance, it means that in L. branchiata the anteriormost position of pouches shifts forward in early ontogenesis and reaches its "fixed" start from chaetiger 4 in a period of growth between 40 and 80 chaetigers.
The anterior position of pouches from chaetiger 4 has been reported as a diagnostic character of L. antarcticae, based on a few type individuals of the species. Whether this start of the pouches is fixed or variable remains uncertain. Two Laonice species, L. asaccata and L. aperata sp. nov., are distinguished by the absence of lateral pouches in the adults. Whether the absence of pouches in these two species is due to ontogenetic loss (only large adults of both species were studied) or if this represents an evolutionary loss in their nearest common ancestor is unknown. It also remains unknown whether the presence of pouches is an apomorphic character of the Laonice taxon or of a more inclusive group of spionid polychaetes (similar pouches are also present in some Prionospio, Paraprionospio, and Spiophanes species).
Another uncertain character used for the diagnosis of Laonice species is the dentition of hooded hooks. Bidentate and tridentate hooks with one main fang and two upper teeth situated either side by side or one above another have been reported for different species and also as present in individuals of the same species. However, it should be noted that (1) the upper teeth in Laonice hooks are usually tiny, situated close to one another, and often broken, and (2) the hooks are flattened laterally and on preparations usually appear in lateral view; thus, only one of two side-by-side upper teeth can be observed. The real number of upper teeth can be revealed only in frontal (or rear) view using light microscopy or, even better, SEM. Another problem is that, in at least one species, L. cirrata, the first hooks to develop in late larvae are bidentate (see Hannerz 1956: fig. 6E ; Radashevsky unpublished). When the change from bidentate to tridentate hooks happens in ontogenesis is unknown.
Character
Laonice branchiata
(n = 25) Adults of some Laonice species have dorsal transverse crests joining notopodial postchaetal lamellae on certain postbranchiate chaetigers (see Maciolek 2000: table 1 ). The crests are fragile epithelial structures which can easily be destroyed and overlooked in poorly preserved material. Similar crests are also present in some Prionospio (see Maciolek 1985; Sigvaldadóttir 1998) and Paraprionospio (see Yokoyama 2007) species. Whether these dorsal crests in Laonice, Prionospio, and Paraprionospio species are homologs or evolved independently in different taxa remains unknown.
Gamete morphology and internal anatomy have not been considered as diagnostic characteristics and are not mentioned in taxonomic studies of Laonice species. Such information is nevertheless relevant for inferring hypotheses about the relationships of generic taxa of Spionidae (Söderström 1920; Blake & Arnofsky 1999; Blake 2006) . Gradual development of excretory metanephridia in anterior sterile segments in the course of ontogenesis of L. branchiata and L. petersenae sp. nov. (Figs. 3F, 6F ) and the presence of circular capillaries interconnecting afferent and efferent arms of the branchial blood loop in Laonice adults are documented here for the first time for spionid polychaetes.
Branchial circular interconnecting capillaries have been described in Flabelligeridae (Spies 1973) , Orbiniidae (Claparède 1869 (Claparède , 1873 , Paraonidae (Strelzov 1973) , and some other polychaetes but never in Spionidae. An annulate appearance of branchiae in Aonides oxycephala (Sars, 1862) was reported by Claparède (1864: p. 507, pl. 3, figs. 3μ,φ, as A. auricularis) , but it was interpreted as due to the presence of muscular fibers. Later, being under the influence of discovering noninterconnected branchial blood loops in Nerine cirratulus (=Scolelepis squamata (Müller, 1806)), Claparède (1873: p. 107) reported that his earlier figure of a branchia of A. oxycephala was "une coupe théorique" and that the annulations were due to "une illusion d'optique." In fact, afferent and efferent arms of the blood loop in the branchiae of Aonides adults are interconnected by circular capillaries (Radashevsky unpublished), the same as in branchiae of Laonice adults, but the arms of the branchial blood loop in Scolelepis adults are not interconnected by capillaries. Providing information on these characters along with the description of external morphology would allow formulation of hypotheses on the relationships and phylogeny of Spionidae taxa.
